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(54) SIUCON CARBIDE MONOCRYSTAL AND MANUFACTURING METHOD AND 
MANUFACTURING DEVICE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method with 
which silicon carbide monocrystal which is excellent in 
dielectric breakdown property, heat resistance and 
radiation resistance, etc., is suitable for electronic and 
optical device, etc.. is free from the contamination of 
polycrystal and polymorphism and the defect such as 
micropipe and is high quality can be efficiently 
manufactured in the form of large diameter in the state 
having no breakage, etc. 

SOLUTION: In this manufacturing method of silicon 
carbide monocrystal, raw material 40 for sublimation is 
stored on the container main body 12 side in a crucible 
10 made of graphite, seed crystal of the silicon carbide 
monocrystal is arranged on the cap body 1 1 side of the 
crucible 10 made of graphite, the raw material 40 for 
sublimation is sublimated by means of a first induction 
heating coil 21 which is disposed on the raw material 40 
for sublimation side, a recrystallizing environment is 
formed by means of the second induction heating coil 20 

disposed on the cap body 1 1 side in such a manner that the raw material 40 for sublimation 
which is sublimated by the first induction heating coil 21 becomes recrystallizable only near the 
seed crystal of silicon carbide monocrystal, the raw material 40 for sublimation is recrystallized 
on the seed crystal of the silicon carbide monocrystal and the silicon carbide monocrystal 60 is 
grown throughout the total growth process while all surface of the growth face is held in a 
protruded shape. 
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(57) [^1^1 

m-^ms.} mmmm i o f*^iw#s*#: 1 2 mizm 
mmmm 0 %:i\mL. m^mmm 1 0 1 1 miz 

'r;l/2 0tcj;i9, ^-SI#AD^=i'r;u2 l(ciO#ll$ 

*ffli^i|!44 o^j^<by'f^miiiSs<Da«s^B±ici?ies$ 




(2) 

1 

f^^B(ommi5mo 10 

ST-s>-:>r. 20 

w\um.it*r^ mm-^^B^^tsmt'r-( m^^^^B^. tm 

[it*^5] mitT-(mm:H^B^^tsmitT^mnm 
^Bt\ mt^-(mm.t^^B<Dfyti-ht^^mM2t^hA n 
K^-rHMzim<D^it'r>(mm^^B(r>m^i5m. so 

^ m.m^^(r>w^¥Bim-r^(0!hW^^B^^ tfi^i^o\^ 
mmwB(r>im^B±.\^w^^B^^^mm^ mt^^ 4o 

K*^*#«l?Hm(^?S)5<fc 0 t 3 0 ~ 3 0 orfgi^fs*^ 
0 4>;^t i^lf*:fl 8 \z.%m.<r>mt^ mW^^B(oWtM1i 50 



itfP^ 2002-255693 
2 

fci^, T 3 - T 2 ^^t>*T , -T z ti^mm&^>ntfmmz 
< '^t'5a*:a 6 i^-i 1 0 roi>-rn*-iciH«©)^'fty 

-f^m-fSB^Brofi^g:^?*, 

d t J: 0 K^-ip«i^is t is^-ipisi^e t (Dm I- fc 
mo 

1 5(DiN-fti*^{c|Btt©jK<b'^r'('^mie^BroSaj§:^^. 
[ff*^l 71 fte^gptcjolt-l.. tSSFS^Hf^ro/^ffl 
MSB t (O mm'^<D^Mt^ . # 7 X« * - > T- ^ if * 

^4*>^. 1 6©l^-rn^^^^ie«<oMb^^'}lmi^B^«^ 

T^ff^ifl^tl^rlPKfbtelJHmTT-SD^^JJE LTff 

tzmitT-im^^x-ib^mi^^ 1 3&^^> 1 7 wi>-rn*>{c 

mib<0. 5 p p mJ^iT-eS) -511*31 1 8 3Z.l± 1 9 tc|E« 



3 

[ft *]S 2 1 ] m^m 1 ^> 2 0 (75t>-rn*nciEK<D 

^ ■y°-^(O^^BXmt^ 1 0 0 IB/ c m 2 JilTT-* -1.11*^ 

2 1 izBm<om<t'r-(mmm^Bo 

im^m 2 3 ] :^m.^^m(D!^^mmA^ i o p p mj^i 

^B(Dmk$^B^mr'(^^m^^B^m tu^j^^ izm^^sm- 
Hm^rffML. mwmmimn^nmmit'r-fmmf^^Boy 
mm^B± izm^$^B $ -a: m-mmtam ^ -r ;u t . 

[0 0 0 1 ] 

^T'^^xmt Lxi^[zn»timit'r-(mm.^FB. m.xf 

[0 0 0 2 ] 

[^i^*«^^«] mtT^m^t. ^-r^i^jtu. /^•>F+• 
[0 0 0 3] mtimtY-cmmf^^B^SLm-t^ismit. 
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[0 0 0 4 ] ^zT^ t^t^^fam^mmLtzmit'r'fm 
it^^mmm^BOi^m.^E.^m^^^ismib^-mizf^'hti 
^mmmm o^i^^^m^mm^wi 2. 

1 2 (CJ^ L«liJiBIt6T-* 0 . 1 2 

2F«9(3i|X#$nfc#llffllg*44 0 

^^mm^umi^- 1 I 5r«^/-cMiQM±&i^ 1 0 <!:, ^ 

10 mmi^i o^^^ms ocofHUizm'^^-^^xnms 1 

$n/c|5l«iD^=i-Y;i/2 5 <!:5:<i;t'i.„ ^ifr-fMmi^ 
fB©Sj§^M8 Olcfcl^T, ^«A0f^3f ;b2 5(cmgii 

ijum^n^t^m-r^, ^mLtzm-mmmm oi*, s 

T% 1 1 fflijti. #»ffllpif4 4 0 fflij<fc 0 tSS^'ffi 

20 < , m-mLfzwmmmn 4 0 ^^h^Sb^b Lm^nmmz$) 
ifmm^BitL. i^fby-f «©*g^B*^fie«i--5. 

[0 0 0 5] crott. j^^b^^-^^^B^WiH^^BS 0 

±(:: itmit^ ■< mm^^B 6 0 -bm^^B L^S U . j^fby 
-i-^^^B^BOffl^Sa^B 5 0 (n>^mm.mz\tm.\\LT ^ ^^'^ 
Fb7 o^mm^BLm.&-t^o mmt^izit^ msizTjk^m 
•9. mwi \ mizmi^LtzBU7 1 *^*^tt(;?fM$n, 

*-i.^*^a^a^^M*-*SA LzHh-h^^'mizUU-t^^m 
30 (c*^, ^LT, 1 \zisM^^ 2 F^lfP 

t^t|Sl-r^fflro:g:affit±i^<b'^-f*Oig^BT-a*on. S 

w 1 1 (ri9\-mm^izuit'T^m^%t^B i o ^^'^s*^*: i 

0 mt- imit^-( mm^^B e o mizmmmmizm-^ < 
^m^B 6 0 izmtim(D^mt^^ cxLt-^tzD. ^m^s 

[0 0 0 61 Ltzt^^x. t-i)-i>mtim(owimt^u< . 

Symumfr^ mmi^^B^:Knmzs^m^ < , l*^ t# 
mizmmLm^i5mRzf^sii^tmm$tixfj:< ^ z 

[0 0 0 7] 

[iiiB«*^P3iLj:-^i:-r^^a] ^mmt. tmiztsi-^ 

50 ^HuiH^Pp1S«:JS*L, HulHSMlcp£:;t, JilT«>Sfl*)Sr 
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^^««-^?;»c□^l^3 vtf^h^m^z.mm. {.n^-fsmmfmn 

[0 0 0 8] 

•So 

Lijjf^tcfiKfi$-ti--s.Hufe< 1 xcfSfgWiK^by-r^^i^^a 

< 3 > Rmnmmz^mmmn^i&^L. 
©a^gB^B^rBHs L, i^ifT^mmm^B^^tsmitT^ m 

ro*Sa^B©)SS*n S^§i5(-iJ(t^. ISRfE^ill^wjlffliJ 

ii< 2 >izBm.(om<t'r^ mm.m^B<om&i5mx'ii>^. 

< 4 > #*$-^^-/•c#*ra^gl4^llMB^B$^i■T]^^t^^' 

«^*Sb^b ^figg $ ^i■ ^j^fty -f «mSiSB^B<^Sait^?±T-* 

iHiijasB <!: ©gitf tIMt- » .?^fie« $ -a: -i. c t 

< 5 > Kfty ^' «#^Sb^b ^^ti-^fby^ m(n^^BiK 

^<tT^mm^^BCO^t^ib^£^mi^< 2>*^<i<4>ro 
»,N-rn*^tciettroj^<ky^-^m$SB^B<©Siiit:^?±T-*'i.o 

< 6 > Kmn^(f^(o—mmnzmmmmm^^m-L. 
mK!^^^mi^(oi&mum izmitT -< mm^^B<ow^^B ^ 
mm. L , wiB-^mi t-isa l ^c^-ip^^ist^ .t o , 

itT^ mmi^^B(Dmm^Bis.^r'<D^mm^Bmktt£^j: 
'^izmm^B^wm^mm.L. mmmmmn^mE.m^t'r 
'<mmf^^Bom^Mi±izM^^B^M:^mK.< i >>6^^.< 
5 >i^-rn*^i::iB«ro]^{t^i'*#ijiS^B»tiiit:^^-^* 

II^BMoiSSJ; 0 t 3 0 ~ 3 0 OX:m^mE< 6 >lc 
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umo^m^tT^mmft^^Bcon^iom-c'ii)^. 

;»ctl^s^^l^< s yizumo^mit'r^mm^^BOiWLmism 

< 1 o> m-Mm^mz)n:jfmmtam:mwi(Dm^m. 

Xti< 9 >{;KttOj^'fty'rig#*S^BO|Siii:^STS> 

T 3 - T zSt/T , -T 2 Amf^m5Lmm(fi}iz:k^ < 

ns-i)milH< 6 >*^f>< 1 0 >co\,^-fnMziZWi(0^it'r 

< 1 2 > m-tmms.tm-iamms.t(Dmiz^ mm 

0 K^-io^^fs t mm-mm^fs. i: tc ^ it ^ ^ 

1 1 >OV>-fn*>t3i5«<©;^ityi'*migB^B©iSigS^i 

T-$.^m)ia< 1 2>{zBm<D^it'r^mmm^B(DW&i5 

^T$)'i>o 

30 < 1 4 > -SSgP*^Tii§gPTS 0 , fteiiSgP*<±3Slfl5-efe 
flute < 6 >*^t.< 1 3 ><DK^-fnMzsdM<Dm<t'r^ 

mmm^B(ommi5mx-$> ^ „ 

<i5> Rf^^n^tK ^^mfnizw.m.^titzmt^X'$, 

^mtE< 6 >*^t.< 1 4 >ff)i,^^nif'iztEm<om<t'r^ 

mmm^B(D9imi5i^x^^. 

< 1 6 > ^{t^'r«m*gB^Brofiefi**tTbn-i>^iiiE<!;, 

^1'ia5(c:StiiLTV>'i.H5IH< 6 >*^?>< 1 5 >cc»l^■m*^ 

izmm<om<tr^ mmm^Bon^isitiX^^. 

< 1 7> ffi^gPl^fct^^. i^aS^St^F^miffiSPi: 

«^Jga5<^a®*^ *'7X«*-*fvT'S..i.Byie< 4 > 
*^^< 1 6 >roi^-fn*>{cisiioj^<t^-i'igmiK^B®is 

<i8> ^mm^~.mK M^fK(^T)v=i^->'y'7>R 

m^>r-(m.Mtv. im\z^<om.m^^m.-r^-^mM<D 

50 Wm-&t)«r]^lgait cnf>«ri5-(cffi^LTf#/-c 
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< 1 9> y-r^^d^^x h^T/L-^+vv^va-D^;-? 

$.0, y-;b^BiT*S)^BlJi2< 1 8 >lc|S 

< 2 0 > mit'T-(m!i^i^(r>-^mii7tm<r>^-^m&t^ 

0 . 5 p p miilTT-*-5.HuiH< 1 8 >3Z.C±< 1 9 >(c|S 

< 2 1 > lulS< 1 >ti^h< 2 0 ><D\,^-fnMzt5.m.<D 

< 2 2 > ^mmm%^m\zm'm.^ l/c^^/-^^- 7°^ 

©*SS^|5fS3&M 0 0<H/cm2;jlT-e*-SS5ie< 2 1 > 

< 2 3 > ^M#»7t^©i^S#WM*^* 1 0 p p mlMTT-S, 
'&Hfiie< 2 1 >Xl±< 2 2 >lciBKcDMt^^'^m$Sa^B 

< 2 4 > #^SHi-f=#^ffllliP4?rB*^B^B$^i:r^<t^ 

T'BBg ^? 1^*4 5r#»Hjti 1 -5 J: -9 izmm 

n/cBuiH#»«i^3|54*^isjKfby >f «mierB©«*s^Bfi 
^T-<7)<?^B^gB^B^t^ ttji^j:^ izmm^Bm^mn^mis. 

L> K#¥ffl)!^«^mjie^fby ^ «^i^iS^B<^«$SB^B±^- 
B^B^B$-li■'5m-|5|i^iD^n-f ;u<h. ^^J>n£< 
/•c^ i: ?:!|tg!tt-ri>;^<by^*miK^B©Siit^{lT?fe 

[0 0 0 9] miE< 1 >iclEtt©]^{bV^*m*SB^B«M 
3t:^?±l±. #^$-ii-/cS»ffl)[pif4^S$SB^B$Hi-T^{by 

>f ^^S^rfiKS^-ar-Sj^^by -f ^#ie^B©lttit:^^T' 

*oT, miKj^^by^'^.^ISB^B?:^ 'E-ro^fiKSii?!^:® 

-a--s, c©mfby'r«m*SB^BOssit:^?±t^iiiNTii, ^ 

«i- -5 ;^{by ^' ^mifeS iz is (t ^ fiESBo^B i > 

10 0 1 0] mjie< 2 >izmm.(omitT^mmits^a(Dm. 
tim<t'r-(m<o}^^B^vi&\hmiz^&^-^^<DX'^ sgs-r 
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10 0 1 1] Huis< 3 >(cie«cD;^fby'r«^?5B^B©ia 

ig:^?*l±, tfilB< 1 >Xt±< 2 >t::fci^r, SJS^SF^ 

izmti^mmmm^i\mL^ t^Kit^^^Hcomwmmm 
mizB&M\^-t^^uizmBmtT^ mmm^a<Dm^FB ^ 

10 leSL. SulS;g?<b'!r'l'^ma^B^#t;j^fbyf «©*S^B 

\zmms,\^fzm(>im^\zm^^f\.^ ztmji<. * 

z<7)tziib^ is.&Ltzmit'r^mm^^B^m.u^Xi^m l 

mmmmizm^' < mtn^m^ Lxem ^n^^it^i 
20 <. m^^n^mit^-fmrn^FBizmnmcoxm^^cx 

^7 n/N-^ 7'l?<7)|SB^B^RS/6^'<^ft L'^j:v^ii5iSi!Sroi^<b 
[0 0 1 23 HyiH< 4 >(c|ettcDj^^b'!r'(' ^^^sSb^b^S 

ig:^si±. mm^'ittz^mm^m%:m^^^-itxmit'r 

4 mmmFB^^A^^^mit'r^mmm^Bcomm.yjiix 

^mf^(om.^mmmmizi^M(S]-r^iQmzmtimitT4 
30 sg^i^H^Bwa^B^B^rgHgL. sfriS]^<by'rjg#*s^B^#- 

i^ic, ^itT^m^i^^Bmt^ hm<tT4mmmmuzm 
mmmizm-^< jt^tit^m^ Lxmrn^n^ ;Lti<t£ < , 
m'i>ti^m^t'r4mMm^izmtim(oxm^±vxLt. 

a/NV 7-^WiiigB^B^^RS*^*#^E L^d:i^i«B°D»(^^<by-r « 

[0 0 1 3 3 mjfs< 5 >izmm(DmitT4 mmm^B<nm. 
T^^m-^^B^^tchti^. iKDtzsb^ x^^imnmit 
to 0 1 43 HuiB< 6 >{zt^(omitT-(mm&^B<r>m. 

50 W5^^t. mU< 1 >tr-h< 5 >©V^-rn*Mii>l^T, 



9 

r-ro ^mSB^sft ?r^tE <t "T ^ WSB^B#Hm©ffM miie 

^-SD^^iSTiT 9 c t J; 0 , H(iie]^<ty -rig^^ 
ro«^^B±7^IS^wia^T-<D^^l$?6*J^z^B^^t^r^f -9. 

Z. t i3^t£\,\ fig* VfzmitT>( *m«S^B^^SiT??^iP 

< , ?#'in-s.;^^t^'i'*miiiS^Bi^fijniioxPi>6^-^i;T 
y ***gB^B*^Sit $ n „ 

[0 0 15] H9i5< 7 >l3|5«<0j^Yt>r'f lg^ie^B«>© 

F*3(ctJi>T. B$SH^B#HmcoS^*^*tuiB#¥^HmoS 
Si 0 t 3 0- 3 0 Ot;{£l\ zcDtzib^ mBmit'r-i 

*SB^B<t*^^fnii:3n^„ 

[0 0 1 61 mm< 8 x^iHrnw^^ty^-^miSB^BroM 

jg:^fit±. wM< 6 >3Z.(±< 7 >lciJl^T. HulHB— SD 

mm^mnmmn tz tb (Dwm'm-i}mm^(o'<^mM] 
:sLvmtmMnm%(Dmm.ff>tzV)(owm^-tm 

[0 0 1 7] fiiiH< 9 >iztzwL(Dmit^-(mm^^^B(Dm. 

[0 0 18] tuie< 1 0 >{zfd.m(om^t^^mmm^e(D 
n&i5mi. Huie< 6 >*^^>< 9 ><Di-^-rtiMzt$\,^ 
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J:-S.ia^ft*vjx$ <®Jffll$n^roT-. fi£*5ri^t^'&Hul2 

[0 0 1 9] H?f5< 1 1 >izmm.(ni^itT4mm^:s^B(o 

Sig^rfiti, Hyie< 6 >75>'i< l 0 ><D\,^-tnMz}i[,^ 

fziibiQ^miD'i^&^T z t mi&i^^mHzisi^^^ ^ 

10 )ESScDF^jliiJBg|5iOPfga5©?SaT 3 t L/cB#. T 

3 - T 2 RxfT 1 - T 2 >6«s^eqx{±®i5ie<j(-;^t < ^^c 
mi-Bi^B^B*^^^ogi^«M(3il^$n^. T3 

*> ^ TfiSc* ^fglj-T t . W^it^-i «WSB^Bro$g^B^S 

^^^Bmcomxib^^i i^^X':k^i(om<t'r -i mm^^aH)' 

[0 0 2 0] fyiB< 1 2 >izmm(om<t^^ mm^^BiD 
UMi5mt. H>ri5< 8 >*^^< 1 1 >ro^^-rn*^(^t;v> 

[ 0 0 2 1 ] mjia< 1 3 >izBm.(0!M<t^^mm^^B(D 

[0 0 2 21 H(rie< l 4 >(cfBi8(DjK<t'b-'f^^B^B« 
^^ismi^ mB< 6 >*^^)< 1 3 >©^,^■rn*S^ii^^ 

[0 0 2 31 Hui5< 1 5 >\zVdM.<r>mtT^nMmWB<r> 
50 Sji:^J*Ci. HulS< 6 >*^'i< 1 4 >^D^-■'•m*H3fc^,^ 



11 

[0 0 2 4 3 tylE< 1 6 >lc|Sa©Mt^'f ^miSs^aro 
U^-fsmt. HyiB< 6 >/6^^< 1 5 ><^l^■rn-6>^-iit'' 

ttam^tim^^tztb^ igjg*<i£<ijti#^n, mt^mit'r 

Lm^^fztb^ mtd.'^-Dm^m^^'omm^n'^fzm 

< . mtEmm^ t mtEmmiA t nmx"<^js.mt<^ 

$SB^B<tLJig*-r^= 

[0 0 2 5] H(fiB< 1 7 >(ciB«ro)^{t^^|g*ie^B© 

Sit:^?it±. |?ife< 4 >i3-h< 1 6 >^7?v^-m*H::^Dl^ 

<ty -< ^ wiiga^B*^'fi£fi-a-r. mmmumv<o%mx-<r>^ 
mm\:^m.itT^$kmm^Btmm^Bit Lsgft-r -s. 
[0 0 2 63 miis< 1 8 >\-mm.<DmtT^ mm^^B(r> 

SiS:^?il±, Hgl2< 1 >t^h< 1 7 XDi^-rnd^lcfcl^ 

mit-k^^mmmtL. ztub^i^-izm-^Lxmtzm 
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[0 0 2 73 StriB< 1 9 >\z%mLnmt*r^mMi^^B(D 

m.&-Bm±^ mjiB< 1 8>(-fct^r, suiBy'r*?is*^*x 
X hx'm-s,[z.mhn^^ 

10 [0 0 2 8] m)iB< 2 0 XclBtt^Mfc^-r^m^SB^B® 
©ii:;&SC4, HfflB< 1 8 >Xl±< 1 9 >^^i5^^r. StllB 
^ffc^-l' ^*95S<^:^iisEt)7C^®^$W«*^* 0 . 5 p p m 

aTT-fe^o zcDtznb^ mid^mmi^mitmi!bxmPe.m 

xth 0 , milBm^t^i' lim^^B4''^ro^iSB^B-^#MroJS 

[ 0 0 2 9 3 mlZ< 2 1 >l^iB«©Mt^'l'«m^iSB^B 
t±, BliiB< 1 >/6^'i< 2 0 >©l^-ftX*^(C|Be(D;^'fty 

i^H^mit'r-(mmm^B\t. ^\nm(r>mmtA<. 0m 

[0 0 3 03 m)iB< 2 2 >lcfB«<OMby^'^mSiSB^B 
l±. HuiB< 2 1 XcfcC^T. ^5S«T-7t^W(ciiMt1^iB 
L/itp^/N-^- yt^wjigB^BXRg*^ 1 0 0 ffl/ c m 2 J5(T-e 

zcDtzib^ m.mit^-(mm.^^^B^u Hi^rsisM 

[0 0 3 1 3 m)iB< 2 3 X^IBttwMty-Y^m^SB^B 
(±. mjiB< 2 1 >3l{±< 2 2 X^joiNT. HufB^|iE!^7C 
*<D|g#^M*M 0 p pmii^TT^^o ZOtztb^ tm. 

[0 0 3 2 3 fuiB< 2 4 >tciB«cCC>Mby ^ ^^^Sa^stD 

Mit^Bti. mm^^tzm-mmmm^m^^B ^^^xmt 
mm^^B^^9c ^^i.mit'r^ mm^^B(Dmm.m.m. 
T'fe-s. z<r>mt'r>(mm.m^B<D^m.m.m.\t. #si*#: 

[0 0 3 33 mBmm^iii^^. fulB^tl*^**^'tlriB# 

saji °rtgr'S, KM{*>6^*itiiB^g*#(;^« $ n/-ci^ 

50 HfrlB«ieB^B*^BB{g$n/-=^fP»ro^1-i^(-S# 
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Ltzmit'r-fmmf^^B^m^^-x^^^mLtzmiz^ m^tT 

[0 0 3 4] 

$ ^tz^mmmn^m<t'r^mmm^B<ow^^B±'C'mm 

B^BroSit?3fiT'S>^<, 

[0 0 3 5] :^wmm'c^Am.^m^BnmM-nmz.ii 

[0 0 3 6] HulB^— (DM^i^^fcl^r(±. wm^^t'r-i 

[0 0 3 71 Hiriem-roMific*5i^Ti±, Sf5#lfi^(c 
izt^M^^-t^m^izmitT^mmM^Bomm^B^ms 

[0 0 3 8] B?IS^H©0«(^i;l>rCi. KJS;#SF*9{- 

imPi\^-t^mmmitT-fmmm^B<Dmi^^B^^m: 
(9\-m^^) ^m<m^ (mm^) T-©^^s$-a- 

[0 0 3 9] 

mEmifr^ mm^^B<Dmm^B^ms.-sjmtji^^^m l 
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[0 0 4 0] mu^mmmm^'isL^^rL^^&.t Lnt 
mz^mitti^^tK mumitT^ mmit:s^BCDmi^^Bim 
m.'^wj:^mz\ii&n\^-r^^&X'^^<Dib<tti-t z 

oTi> J: < , nmm^<Dmi5\^^zmm.fmmm'^t lt 
-r-sit^. -ms^mizm^&^Mmmmmm-^n^ 

20 is.-ttzif>(DmM m^iia^m) ^ms.m-^rhj:i\ 

[0 0 4 U HulsaSSill^iJi^Tti, BulBM^gp (a 
^gi-r ■§> C i *^'T' ^ ^ ;t T- W?'J o ZCDJi'jUK 

$ titzmAztmm^i^\^izm.^ $ n/cmjiH#*ffl 

30 ^ms^m^£Mii-t ^mA.tz^^^^fi t'ibmmizmif 

[ 0 0 4 2 ] miiH-sssp (mmmmnimw tmum 
s^aj (a^SB^aiHagp) tcoiiLmmi^^tLxit^ mzmm 

40 'r^mm-m^BOif&mK Tioiz^^ti-^x. m-^mtiisi^ 
[0 0 4 3] tm. HuiB-ffi^u imMmmmmw) m 

<n>Wimmmt%\m^X'p>^ ^ mrfH{«si5 (a 
50 ^iff>n*. 
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[0 0 4 4 ] ncfc. mil2RFES^co^'fg|5(cSm-t-i.g|555- 
nrl^rtJ:<x MiiJSffllHI^ti, mSB-m^mRiftH 

[0 0 4 5] mmKii:^^m<D^mtLrii^ mzmm^t 

[0 0 4 6] BylER^5#^(±, #3±ro|f|5«T-ffM$nT 

mm tm'\<Dm^x'nm^n. t-^mmmm^mi^ 

[0 0 4 7] iWi*-^. MIHfte^gP (a^Sa^aiHB^fP) ^ 

[0 0 4 8] t£is^ mtzmmm'kmfs.-t^m^izisi-^ 

^mVd.i&^t^mB^^n^<^f^UizmthLX^,^^mMt 

LTii. i^ic$iji5st±ni:<. tmrnmi^^mmtLmmR 

n-i-o cwiontjg^i: LTli. mllBf^ffl'J 
^ff^tt i^pqii^«, 

■5.0 

[0 0 4 9] wsBKit^mii. wmim^ mm^B^s. 
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fii^ (mmm <D9miz&.mLKm^^(D<;^mmm^ 

[0 0 5 01 fglBRfE^IKi, »f^WI§;-^H*nTV>^ 

C0/6''^S Ll\ HUlERfCS^Hl-fcl^'i.tfilB— 

gp (#llfflJ^*4J|X^§[5) c73BSct3*(cm)i5iiJ?Sffl^,*^*t9:iJ 
'^.nTt^^it-&^;lC±, miiB»Tl8i««»l¥©ST^RS<'/ciii) 

v. 

[ 0 0 5 1 ] mJlBSft^SCl. s^^F^tcgag^n^© 
[0 0 5 21 -#^fflJliiSf- 

[0 0 5 31 mBmmmmn(Df^^B<D0mtLxi±^ m 

Ati. 4H. 6H. 1 5R. 3 CUift^mif^tl. i^tl 

'b,(Dtpxi,sHt£t'i<tff-mizm^f^ti^o cn^ii. i 

30 TtilN. 

[ 0 0 5 4 ] miiB#*ffliiJf4<7)f$fflMi: LT(±. Sit-f 
-SMfky-r^miS^BOA^^, t?iBS)SWil«;»c#$^ 

[0 0 5 51 mum-mmmm(oim.t lti±, mm-r^ 

i^^mzit. ^*tt)7t«©##W«*^* 0 . 5 p p miilTX' 

[ 0 0 5 6] HylB^3^^7C«©-^W«ti, it^ 

40 W^.e^*Ti- J; -S.^*'E!^#W«T-*> 0 , 0mmt LX(DM. 
i*?:W-r-i.l-iS^-r, Ilffl6*)lcli, BulBTFi^^Tc^^'Iu 
B5.m<t'r>(mmi^FB'Pizi^-iZ'^^LXl^:hi\ mWr^ 

4b\ ccT- r:;f;$ifeti7c^j tii, 1 9 8 9^1 UP AC 

im<t^^^msisr^(omm»mizisi-f^ imti^^ i ? 
mm=i'RifT-( mMT^mo x$>^n.m^^^Oo * 
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[0 0 5 7] mB^mmw^mt LX(Dmt'r-(mn^ 

[0 0 5 8] ttiiey'l'^rt^^i: LTt±. m^(Ot(Dt 
[0 0 5 9] mim^(Oh(Dt UTl±, T^bn + v-S/^ 

>R t>*T ;u 3 + V -> 7 V fi-&^t:*Wia fli V ^ n -1) o 

[0 0 6 0] HuiBT;U3 + v->7>i: Lrt±, ^J;itf. 
h + v- -> 7 v^*<^{f f,n, ^^^^.ro4'•et>'^>KU 

-^s*^ 2-15 s 

[0 0 6 1 ] HylH@<*(^t©i: LT{±. S i O. -> U * 

[0 0 6 2] tuiHy-rsft^ii^ii. immii.X'imLx 
[0 0 6 3] mBT^mit-^mt^ mms-xib^otm 

iL<x tP!JWl-fc{t-i)#7F*t!|%©^Wa*^2 0 p pinJ5i 
[0 0 6 41 BtliHADmt-iO^S^r^-fi.Wm-a-i^.!; 

LTti. m^(Dt<o^mnxm\'^xhJi\>^L. m^(ot 

[0 0 6 5] ftjIHJDHatcJ: '9^*^^-r-g.W«S<k-&^i: 

[0 0 6 6] mtd.immizjf:'omm^±-r^^m<t'^ 
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Tt±. smzitcxm.M.m9i^^cbt^x^^.iK mi^ 

mo^Mit'r-f mnMti<!i^W£m^l,zit^^m%: 5 p p m 

[ 0 0 6 7] mmm-^m.m.Rv^mMmtLxii^ mm 
tmizj: nmm^^-r^mmit^miz^t^cxm^nx 

[ 0 0 6 8] mmmizii'omm^^-r^mm.it-^m^^ 

(Dit (PAT rc/s ijtj tmE) it. m^(om^m^ 
1 0 0 ox:izxmitLxn'hH^^im^m^^. ytm 

mmmmi^o%tt£^it-rx'^^t\ mmizitmmiz^ 
fc< Lo» as> 1 MBEjadi-e 1 6 0 ox:in± 

t?cDjtjS^T-C±. ftJlHC/S i it^ 2 . 0-2. bizir^ 

tm.mmmimM-t^zt:fj<x^^. Huiec/s ij±*^ 
2. b'km^^t. miimimmtmmizmm-r^o u 

30 [0 0 6 91 ntii. mi^^tT-cmi^mi. m^it. m 

<omm^±-r^mm<t'^mo)mmm{zi:c:^\sx'M^mn-t 

[0 0 7 01 ;ai±i::<J:0fft.nfc]^ft^-f^l97|5li, S 
jgXHT^l/rJ-vHrolPKfbtt^Hm*, 8 0 0- 1 0 0 

ortcTS 0-1 2 0 55-K. j^^sn-i.o itriBe^i^Ki-J: 

)Vzf>m(0^^im^Wn^. 1 3 5 0-2 0 0 OtT- 
50 gl^-r'S^i:l-«J;0> i^ft^-f**»^*^^)5g$n^. 
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[0 0 7 1 ] mm!S.o)-<Eimtmr^ti,i. mj^^t-t^ 

(± 1 6 0 0 - 1 9 0 OX:mft. Li\ ntfc\ mJiSj^^co 

wt% m^^i. 2ooo~24oot:T-3~8 mmijum 
[0 0 7 21 &.±izj:iom'hntzmit'r4mnmi. ^ 

J:0mSicO*iJS(c-r-Sili:*<T?t-l>o mi^^ifr-cmm 
^(DW-i^mit LXli. 1 0~7 0 0 Aim*<»*L<, 

1 0 0 -4 0 0 umi<j^iOWt Ll\ mtEW-mimt^ 1 

sb(D^it'r^m(D^m^m ( 1 800-270 or) -e 
</<£♦), j^{t V ■< mm^^B(Dis.mm <t£^zt 

*x mU'^mtm^h 0 0 um^m^^t. mitT^m 

H. 1 5R. 3C. ^m^f^S-^^^roi^f tl-rS)oT 
LTli, !|t(c^JPg(4?iJ < . — ^i::T|5lg$nT 1,^-5 ^> 05 
[0 0 7 41 ntfc. KMft^-Y«$9*^ffll,^Tfi£fiS-li- 
gfi*)T-S^3Z.t±T ;U 5 - A if ^ ^ ^-P4T.^Xi--5. C 

-11(73 y ^' t +55- t^S^-r -I. i i: *W ^ L I 
[0 0 7 5] HulSS*iig*-^/<i:-S.W«t)Hi:LTC±, Sd 

hnit-tm. mm) <D^m7^>mti<m\f!^n^o 
^^■t 'bm.m^mm \ s^^n\.x2. ommo ij^i±# 
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^^m^mt. imm-^iximLxh^\^>L. imx± 

5r^?ffflLTt tm. msd.T ~^ L,m.t^ht£^ 

mmmm.t{.x\.i. i^{zmmtti<. gwtcfSL-Tjaa 

m^-t:hZ.tt^X^^. 

[0 0 7 6] mwM.mw.t-^hti^mm,i^ncn>mmt l 

-s. 3 i: L < . ftjisy'i' mm. i g i-^* lt s 
0 - 1 0 0 0 ugmft n,\ 
10 [0 0 7 71 -m-m- 

m^no tzi6(Di]um^mti,mm(Di}um^m^m^^xn 

mmwM^wmmtt-t^^mw^wn^mi^i-^fztbcD 
iam^f^ti^m-tm^mx^io. m-m^ntzmtmmm 

20 pftg t -t ^ HulHI?$gB^s#Hm ?rffM-r -& tz 46 ©ip^^S 
[0 0 7 8] H5ie^-*nf^#ISl4, ItFlHSJE^ilro-^ 

mmm^mmLxm-m^'it^o mmm—tam^f^itLx 
!iticsiMi47^<s<, smzmcxms.miR-r^ztt< 

i^ti^tK w^mmmm^jij^xmmi]umm§.tm^ l 
mmmt]am^$&(o^X'h. mmi}ammm='^jvx 

30 *)'5©*<^?iL^^, 

[ 0 0 7 91 mEm-i]umm^tmmMm'^W£^4 )\^ 
xib^m-^. "tom^^ntzmm.tLxit. mz^m'^i 

i>ZtA<X^^o 

[ 0 0 8 01 -m^tT4mm^t$^B(Df&m- 

ssifP mi^^B^sM) izms.^titz^<t^^mm^^B(o 

mi^^FB±x'nt^ti^. mi^mitT^ mm^^^BOim^^B t 

[0 0 8 1 1 mid.m<t'r-<mmm^a^mi2W^^B±izm 

M^'oiii&^^i^izL. m-mLtzmtmmmwMtm 
um^FBis.mxcD^n^^B'^mttj:^^ o tm^^sW^w 
m (^M-rnc4, BtiieiBifgB^B*^*i£a$4a^®«g:^[a]tc 

50 ig<n£-S<fconsiaK^^t/j:-l.#HM) «:JKfi£-r*©>6< 
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[0 0 8 2] msd.n^^a^Mm.(ommt. mmfB-i}m 

[0 0 8 3 3 mBm-i}um^$s.tLri±^ m^^mi^j: 
<. mm^iii'CrmMMn-t^ztt^r'^^ m^n. m lo 

[0 0 8 53 mum-i}m^mzm.mi-^mmMmM-dr, 20 

mmm-Mm^i^ t^: ^ -S Sli»*DI^S»fi(7)mg?Lffl J: 

[0 0 8 63 ^fc, mmm-Mm^mc:^^^:^ ^mmmm 
mmmFB<nmmi:i^m^Bb'±-r^ ^Lti^^mm^mm^ 

[0 0 8 73 njfc, ms5.m-1}Q?^fStl=.islf^mmQm 

[0 0 8 83 *%H^(cfct>T(±. fufe^-jaiSi#ist±. 
^(ox-. mitT^mm^^eOifSi&mmizmcx. tm- 

[0 0 8 93 mam-M^mi^^nrnf^n^ti^mm^B 
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n-l.Mi2#lll?HMtoSK<J; 0 3 0~ 3 0 0t;igi^ 
W*^-$f*L<, 3 0-15 Ot;{gO«*^J: »9$fS LV^ 
[0 0 9 03 S(nsm-JP^^¥^ISl-J:0?gfig$n^||*g^B 
^m%(OE.t) t LTt±. 10~100Torr (133 
0~I3300Pa) *^$fSH^ tjiis^ Z.C)1±.tim^ 
\z-t ^m^'.z^i. W<^izii\^x\.tm±lz^-f. WlW&B. 

[0 0 9 1 3 *^BSl=:fev>T(i, mUm-iUfSk^mzj: 
[0 0 9 23 zcom-^. T 1 - T 2 A^'MSg^W3Z.(±Sliga*J 

-mmi ^c[S]*^oTl5gs^^^tTt.S^<by'r 

<^£^<DX. SB#fl*Jt-, i^fby^fSgmsBB^B^^ISflS^eP 

miz}sii^9\-mi5\^iz\a]A>-yxm&^mfrh. m.mt 
^ ^ mm^^B<D^^Bm^9m^mitn\zm^^Bt^m:i <o 

mmzii. ^^t'r^m^ft^^Bm(DmxA^t£<. :k.m(Dm 
ifT -i %m^WBt>m t> n ^ ^xm%^\ t-s, ^ , 

[0 0 9 33 *5|B3(c4b%^T(i, Byl2j^<by-rig#ieB^B 
[0 0 9 43 mJlS^-»^«lct5t>T{i. sulHiK^by'f 

(iSi^ftiEglfP) ffl!llc|iiSSL/clHI«PA^^t»ctcffM$n'5. 

[0 0 9 53 t^il^^-ro®#^c^sl^r^±. mmmitT-f 
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[0 0 9 6 ] lulBmHcDm^JCfclNTli. mUmitT^ 

[0 0 9 71 fies-r^Suiej^<b^'r«^$SB^B<Dfl?tti: L 

Lt^o ^*SB^a^^M«SA7&-'# < . 

[0 0 9 81 ^s-r-siuiSj^ft^f Km*$Bi©ff^ 

« t Jit ^ T V > /<s < T t ¥S nt<@F>'r $ * n T V ^ T 

[0 0 9 91 ]^<t'!r^|g^^B^^t;;Kfby'l'|g 

A-r -1. c t z (DUMt. H>iie««§B^B®j»^, 

IIj^{l:T'('«^iSiSs^B^^M<^SA^|5Sih-r-5.i:. 
f> 'is -g. t © t -r c i *^T' t -5 L 
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[0 I 0 01 ^<£ib\ ^I^B^dtJtNTti, mB^!tn^f^ 

i^fby *^*SB^B$:mjieass^B±icmSB^B ujS*^ -ar-s. 
1^, H5i5ffllSB^B±(^i±mil5jgfbV-Y «^^i$B^B<7)^^WS 

B^B LfiKS ^5 4ir ^ C *>*T- # , i^^b^ ^' M^m^n $ 

10 *J|^S:glt-2.. 

[0 10 11 *5IB^{ct5V>TCi, HylBMby-r^^iS^B 

[0 1 0 21 SdfST^RSlh^Si: LTC±, !|t(c$iJIS{±;^£ 

[0 10 31 H?ieT^I55JLh=i^';U r3^';Uj i:*^; 

[0 10 41 mrl5^#l55lh3^;ni, tfFl5^-SPl»^K 

-i.SI«iJDl»?rlRlBtMfo/i|^(c. KT^I^lhrn-^Kcig 
^:11/J^'^bLll&iJ:■r■S.C^:*^*T-§^;S,T-^^f^ Ll^. 

[0 1 0 51 HuiH^*^KjLh=''i';K±. ^ni#(3e^in^ 

40 [01061 mm=f-mm± ^ -f -'I'W^^ $ titzm^ t u 

[0 10 71 j^±, *^HH©;^<by'rig^«SfBrostig:sr 

ct < . t-r>%\\Hma:>^m.ii'ti^^-^x'^^{zmm.-t^ z 

[0 10 81 mitT-cmmi^^B) ^mn<r>m.it'r-(m 
50 miSSti, Buls*^BB«;^<by'r^miS^osSil:&-^i^ 
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[0 10 9] :^mm(omit^-( mmit^^B^t. ^m^r-^ 

/cm^iHTr'$>^(DtmtL<. 5 0{i/cm^J^iT 
T-*-l.<D*U OJfS L< . 1 Oli/cm^Ji^TT-fe^cD 

[0 110] tjiis^ ±|E©t^tll(cJ;-S.i:, SulEj^^byi' 
^> , f !l;t(f 0 . 3 5 it mllJSwaa/J^nCHuE/ n'-T 

©?3f±®j«-^ict±, mm-t^mi^^^ -rxi&\si±t^jL ^ 
[0 111] mtd.mt'r^mm^^B\zis[^^mui^i^m 
[0 112] ^mn(r>mit'r^mm^^B^t. m-s^b^p^ 

[0 113] (Mby-r^m^SB^Bf^ffiji^a) *^B^(^ 
[0 114] mB^itT^ mmm^BOiWLmmm.it. 
[0 115] mmmmtLxii. mzMmii^£<. 
mi&mx'&^(Dtmizf}^L\>\ 

[0 116] BuiS^il*#:i: LT(±. Hy|B#llfflJpJf4<& 
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Ti±. mm^m^^iz^Lm^'^t^X'$>^(otmtL 

<!;mifHS^*<!:(±. !li^^^Dl^-rt^T-«fl^^g^E{3t5 

[0 117] mum<t'r'fmmit$^Bo:>m>kmm.izisi^x 

^m^i^p^izi\m^tifzmtmmmmmiziPi\^i-^m(D 
^'p^izmBmit'r^ mmsFa roffli^B^B A«g $ n -1. o 
10 [Oil 8] m'5.m-mmMm-=i^ mmizjiiota 

m^mi^-t^ zti^X'^^mo mzmmau < , mmtu 
m^ti^yj.^^ )\^f£fmmizm^f^n^o mmm-mm 

^^titz^^<o^m icig« $ ntzJ!^mxm& $ n -5 . 
[0 119] mmm~mmam=' ^ Mt. mtEm-mm 
tm^ ■< Mz J; t) t\.izm%zm-mwm.p<ifimm{^ 

20 ^WBi.\z-m%t^B^'i^z.hifx^^m^mzum.\ifs- 

nm^^Btmn. ^ t\.fzU9f(r>^m \zm%^ n/c^^-esE 
[0 12 0] iuiaMt'!r-i'«#*gB^BC^iiit^ai-ib-i^T 

30 H<ifH«*$afi«|-e<7)^||igrBRrtl i: i. J: -9 tcSig^Bl?: 

?r ff^fig L . IS#^fflll*4 $r milHaiiiS^B± SISb^b $ 

■b^^'^\zYei^^n^z.hms.<. ttz. mitT^mm^ 
^bAk mm^m^i^fH(DmmmmztmLtz:\^mx'm& 
-t^ztht£i\ :i(Dtzisb. is.&Ltzm<t^^mmf^^B 
?r^s* T'?^ip Ltzmiz. m<t^^ m^m^Brnt-i^m^t 
^^mm^^^Bmizmmmmizm-^'< je;^*>**4' Lxma 
40 $ti^ztt^tji<. m^n^m<tT4m^^^Bizw\nm 

(D^mt^^CX L^'j tm£i\ umzis 

MSinoi^it^-immm^Biittmi < *^-p5f^tcsait-r 

[0 12 1] JJi±, ^^IB^Ci^fby-f^^^SS^roSSig^ 
at^ ct -S > iSp°DM^J:*^BI©]^^by -r *#ISb^b^^^ 

50 [0 12 2] 
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mmmi pat. t-mm(ommm^mn-t^t\ *^b^ 
[0 12 31 immm n m i iz7j<-tm<t^^mmm^B 

[0 1 2 4] mit'r^mmf^^^B(D^mmm. 1 1*. 
1^14 4 0 ^i|x#pitEnj#if 1 2 . 1 2 

$nfcii(3#ii*^*i 2mi^i^^^nfz^mmmni 0 

5riEa°r«E'^£«^* 1 1 5r«^/c|IS&M±&ilS 1 0 <h. MIS 
3 0 ©^ja-t?*.^T|li&iS±eiji 1 0 iziHi^ 

^mmmrn 4 0 *^'ii3i#$ ntzUii^iz^m^ntzm-mm 
i}Qm=i^ 2 It. 5^*t 3 0 (Dffymx'^, ^ riiisis±& 

[0 12 5] #*fflliif4 4 Ol±, ±mLtz. S^JK«x 

mtT-(mn^ (6 h (-sus c$r#t) . ¥±5)if4s*^' 

GHroU-U-^gB^B-eS.-i.o 

[0 12 6] m.itT-(mm^^Bnm.m.mm.\\zisK^x. 

tz, ^(O^XWrnrnWrnA 0?riPf»U ( 2 5 0 OriJ:* 

XlB^\^fz'\k. 7 )V^yfr:^m-W%xj£t)^l 0 T o r 
r ( 6 6 4 5 P a) (C^tff L/t) „ ^^mWp^A 0 

m^wiSiK ( 2 5 0 ot;) izt-xtm^nx^mvtz, 

mmLtzmmmmnA o(±. iiss^B^biajKicST-f^jp^ 

i5iigjD^a^';i,2 Q[z^y)tm^nxii^. ^^mm.P! 

4 Of!) J; 0 tv^JK*^fi< (iffliiiSB^Brosati 2 4 0 0 
mm. {mt!f.t 50Torr (6645Pa)) lcSSJ#$ 

tz, 

[0 12 7] z(ot^. n 2 tc/x^-ra 0 . mitT^m^ 
t^FB<DW^^B 5 0 ±.[z\.tmtT'< *m*SfB 6 0 timt^^ 
ufigftL, m<tT^msm^B(r:>im^Bb Qoi^mm^^z 

11*4 4 omizi^t-^xihmmmi^^n. mi^i imiz 
^^Ltzw^iii'^mzmm^ti^ ztt^tjiK. * tz. m 

itT^m^^^Bl 0*^ #11*^*1 2 (*|a)JHl!lSg|5 1 3 
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[0 12 8] 1113 l:I^^-ra•9. figSL/-cj^{b 

^^iSa^B7 Qmt-hmit'r^mm^^B^ omizmmwimz 
m-^<^i-iiti^m.^i'Xmvi^n^ztmi<,^ '{%^ti^ 

mitT^ mm.^^B e o [zmnmcomm^ ut l* o ^ 

[0 12 9] m^nfzm<t^-immm^B& oiz-^^^x. 
wmLtztz^. 0m^B'p0m(Dm^B(Dmxt<t^< . 
10 i/a/^-f •:r(om^BXf&i> Am/ cm'' t^3it^if^iE 
^t-rmibxmsinx&^tz. ncis. ms.-^^ ^^'"^^rr 
ro|gB^a^^R5ot^tii(±. W-^n/cj^^bv-f-mm^t^B^Be 0^ 

ff^O. 4mm{ct;!]WTU. ^M??fJSlc=fc»)a®ffl$ 0. 

20 h \.xWm2^\z'DUif'^ Tffi^-r^ ^ iiz&^r-t 

©t^ttiTni. 0.35 ummS^nWhti.-^ ■< a/N'-< 7' 

[0130] (HM^J 2 ) XSte^iJ 1 icfci>r. |||S«±& 
H§ 1 0 ^0 4 (C/Tx-rmifiSitlg 1 0 (C^SL/cl^^^'Hill 
mm 1 <!:|5lt«(cL/c, llite««J 1 <!:|5l«©«Sm 

30 ^.tifc, in 4 ic^-rmeiaitfis i o t±, mi*; i i 
1 Tiiffl L/iHi d/T^-r^is^ittig 1 0 tffiii-r-So n 
^B<omm^Bii'Mm.^ti^mimmm^mmti-^F]^ 
t^^o nmmmm^i 5<Dwm±. m&mm^^i 1 7 

J/m/s/t: (W/m-K) 0 , F^ffl'MMffMSP 

1 5 &.^(Dmi$. 1 1 roW{±, mBmmt^ 1 2 9 j /m 

/s/r (w/m • K) x^^tz. mmm2<Dm'^. m 

5) T-jBfig$nT(,^^/c4i>, mmm.m<Dmiz^r)i}u 

S^^ngKncoTtJO, *^c, l^<MfI«cffMg|5 1 50- 

t^^^^mzmm Lx^^^a^xm %:9vmzmm < o 
T(,>'i.(^T% mit'r-<m(Dn^^Bt<mmi,z'i7ir>ixtzo 
[01311 immm 3 ) mmm 1 tctJVNT. nissatB 
1 0 «riii 5 izTTs-rm^mmi^ 1 0 t^iss L/-cjai^'H±ii 
1 tmmizLtz. ^*fe«^ij 1 tmmomm 

1bm'bi^tz. m 5 {^/x^-rll^&ss±&ls 1 0 1±. ^^^^ 1 1 iz 
F^tjfu^ffM^i 5*<i9:(^'5.nTi^'i.^T-©i5^, ^mm 
50 1 Tttffl Lfcia 1 iZTjk-rmm^mm 1 0 i:ffijii--5. 
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tj'pWM^p 1 5 ti. [1 5 iz^sTm. <o . mit'r^ mmm 

WffliJfiIitffM?a5 1 5 roWti. ii{EiS«*^' 1 I 7 J 
/m/ s /t ( W/m • K ) T-fe 0 , f^fflflMffMSP 1 

5in^(omi^ 1 1 <oWii54(±. m&mm^ 1 2 9 j /m/ 

s/"c (W/m ■ K) X'^^fz, nMrnscom-^. mih 

[0132] (mmm 4 ) mmm 1 ic^v^t, j^^tw;^ 
0. jKft^^«miiiSB^Bro«iis^B 5 0 (±. mmm 1 T-f#f, 

JgLTt#f>n3t 1 5 R(JD'!7J3i>'N (itS4 0mm -m^ 

0. 5mm) lcJ;-l)'!7i/NT-*'S.. LT. ^— ^if*D 20 

^3l';b2 1 1^2 0 kHzrom-^i^sm^-a-iinsriDi^ 
L> ^-SI®iDl8l3 >r;u 20 40kHz rom^L?r®« 

(#^fflg!ti4 4 0 (DilXWas) $r 2 3 1 2 TC , Hl&fiJtia 

1 o«±a5 (M^i^i nzisii^^it^-cmm^i^^mOim^ 

B^5 OroBBSSP) ^£r2 2 9 OTC tc^n^niD^LA:. Z 

(Dt^. m—mmi]m=''fi^2 i^cDm^mimi o. 

3 k <0 . KiiiD^.«»5t ( L c ^^^o)imm-^L) 

l± 2 6 0 AT*S)O, S-R#SDl8i3-i';U2 0^(^#**&m 
4 . 6 k WT$) 0 , SI^SDf^^giili 9 8 *o 30 

7t„ JE:;/j?rSiE*^^ l ^mMfX 20Torr (265 
8 Pa) tcMJEL. 2 omMmm-fzLZ^. H 6 

1 2mmT-*.'9. i^^t^l' ^^iiiSB^B 6 0 ttCDmWi^B 
B(Dm.mt 8 7 mmT'S) o /^o ;K<b^-r Ig^ig^B 6 0 

n^ztt^t£t^-:>tz. ttz. m<tT-(mm^^B& oit. 40 

miSMiSii 1 0 1 2 (TJJldiJBSP 1 3 t-g^ML 

^Sb^b 6 0 li. -etDJUHtCj^fty-r «^$srB 7 0 L 

c 0 1 3 3] mmm 5 ) 4 ic*>v^t. p:iT®i*i 

-Y *,m^B^BCO«*ia^B 5 0 ff^mm^ 2 0 mm • JP^ 0 . 5 

iR^sp) 2 3 4 9 r (cspi^L. m^skmm i o ©±^5 
mi*. 1 1 (cti{j--s;^^ty^^m*SB^Broi«!ig^B 5 0 roas so 
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Mgp) (omm^mtn 3 1 7t:T-fe'9. ^(Dm(om—m 

mtQ^-:^ -r ;u 2 0 5.5k WT-fe 0 , Ig 

igSD^«8it*M 1 8A-e*t9, ^<t^^mmm^B & 0 

icDmmi-mm^titzm<t'r-(m^i^^Bt tsm.it t 

[0134] {mm 6 ) ^Sfe^itJ 1 (ciJl^T, OTro;*^ 

ii:3-i';u2 2 5:F^gCtC7K*^e5in, ?^iP^t^nj^#l55±a 
-r;b2 2 $rffll,>fc. ?#^.nfcigSft^^^*97S*^ 6H, 

¥i£lJf4fl*<2 5 OwmT^O. m.itT -< mM-^^n(r>W^ 

5 0 1±> mfe^ij 4 xm h ntzj 7 nmitT -< mMm 

Sr<SD»r L , ^B^r^MWJg U rt# f> ti/c 2 5 mm 
• IP*2mm»':7Ji/N (6H) -e$.^. -E: LT, ^— g| 
j9M^3-r;b2 1(3 2 0 kHz©S»5iS:®ll$-ii-c:n^ 
iDl^ L, ^-^«iP^=i -r^U 20 ic 40kHz 
M«^-a-in^riDmLfc, MiSiai&iil OroTSP (#11 
fflj^if4 4 0«JR#§P) SU'±g|5 (S#;l 1 (cfcit-^j^^b 

^^mm^^B(r>w^^Bh owiHgsp) ?r2 5 1 ort 

itfJj^l 0 wTSPlllRlSjS (T , ) $r$iif L/c*i, ^- 

fg^jD^rn' 2 0 ^(Di^mMtl ^f^^ l::ffiT ( 5 . 8 
kW, 12 0A/f)^^>4. 2 kW. 9 0 A^T"fgT) ^-ti" 
^ii:icj;t9, HifiMiSi^l 0 cDM# 1 l(iiot:t-Sitt$g 
^BiHSaStOiSlK ^ 2 ommMiXZ 3 5 or (T2) * 
T% g#; 1 1 (cfcit-i.iH*S^BiHM^<^)^'fil$l3coiaat±ft 

»fa(^}t:ss)ST- 2 4 8 ot (T 3 ) ^ti^'ni& 

T20Torr (2658Pa) d^tEE L /c i: ^ 5 , E 

7i::^x-rct-9ic, #llffl]©l44 0 fflt^fSj^^r. TfifT^tlJA^ 

#> &.it^-(mm^¥B^ Q\zis[-ii>u.exnmo)^^x 

i^Tti, s**;i l:^l^(^|ia^a■r^[!^l^fP*^*fs«lcffM$n 
^zt m^-b^ s fz , -r *#)iiSBi 6 0 1±. n 

i&Siitflg 1 0 cD#ii*^ 1 2 ©HffliJMgP 1 3 (ct^MLTt 
b^b6 0(±, ^<^)lHtC)^<tyi'^#ieS7 Oi^gJ^LT 

[0135] (^taj 7 ) mmm i tc*ii>-c, j^iT©;^ 

7j<-tu^a)mit^^ mmft^^B(om&mw.8 o 

-!.> #11*^1 2rc)i^^t*ti^-r-5.fflij(^® imitT-(m 

#^$Bli^^fi*^^T^n-S.®) COF^. ct3/D;6>^>4^tl6 Om 
m»P3©^'mimMW^(3. X^(H]^ICT*'7;?,4^;!;ST 

0J¥^ 1-10 i/mOj?^lcfi£KL/i:, Bit 
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(DEEtJ^O. 2 3 PalclS®!L/i:. ^(D^. Mi^l 1 

2. bkwonMm^^i^-^. y^'7^yb try- h't 

<^5^(3l$P^l-^^ $ -lir/c T - ^7 X-7 1?^ >-f > 

^ C i: J; •) 7'7 XvcfT-^ UYciE-l' ^>^M 

(CJ:0> ^M5r^fo7t„ 3IMfiaj7r-(±. 1 1 tciJlj- 
* - ^-f:* >;^ST ^- ;U 7 7 Xt^c* - > ©Jdc)^ ^^T o 10 
*^c/c43'Q^H555■ (fill 6 0 mmrc>R?f^a555') C5^tc, # 

1 2 ©J^fflffigP 1 3 l^tSM L/sttffir-figfi-r -I. ^ b 

[0136] {imm 1 ) la 6 \z^.-tmit^-( jimss^a 
rosit^a 8 0 ^fflv^fcJ^^^^^±, n^fe^ii i tmm\,^ lx 20 

[0 13 7] Mt^mzii^ 5^«3 0©^ilT'*-5T|| 

iQfi±s« 1 0 1 1 tmrn-t^^^izmm.^ 

titzm-mmijum^^ ;u 2 1 Rzfm-mmDQm=i ■< 2 

0 ic 3 0 (D^-t-i^T-S. ^ rmi&Mi&ia l 0 *^fir 

$tl/c^ifAD^n^;l.2 5 l^-f-^^t. T^-RSjLh:::^' ;U 2 2 

[0 13 8] j±®^ijiT-t±, lastc.T^-rao, S#:l 1 

tc ii ^ . 1 2 F^SP t WlSj-r S fflij ©^aiSlij^ 30 

-im^m^ai o*^*#^*^i 2 (DiH^mmmizmm.Ltz 

t^M-^figSLfco cKDttffitciji^r. satc^T?^ip^ 

tf^i:. jKfb^^'lg^ie^a7 Offl!l*^^.J^^b^'f«mie^B 

6 o^3y(^^3I^(ca-?'<J^;;'7*-•M't'bre^I^p$n. m 

[0 13 9] 
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[El 1 ] m 1 (±, ^^mmomifr^mmfi^^BoymmisWi 

i:iisi.-)^wm-^m^mn-r^fzisb(Dmt^mr'^^o 

[H 2 ] 0 2 1±. ;*:^H^cDj^{ty-r K^$$B^BCDiiiit:^fi 

[0 3] a 3 ti. *5iH^©j^fty-f «^i$B^B©S3g:^?i 

[0 4 ] la 4 ^^mmmtT^ mmm^B(r>m.m.i5Wi 
[0 5] 0 5i±. *^B3«^<ty^«m^a^B©ait:^-a 
[0 6 ] 0 6 ci. :^^m(om<t^-f mmm^B<omMi5m 

[0 7] 0 7ti, *%B«ro;^<by^'^m^B^BWMjt:^S 

J: I? Mjg$ nA:*^B^ro^{by -f mmm^B<ommmx' 
[0 8 ] 0 8 (±. m:(omit'r'<mm-m^B0imm.y5miz 

[0 9] 0 9 ti> fj;^3fe©;^<b^i' mm^FB(om^i5mz 

J: OMigSn/-cj^fb'!r'f«#ieB^BCDffitBS0T-S)-5.o 
[??-§-tDSiB§] 
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